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(54) METHOD FOR LASER BEAM PROCESSING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
laser beam processing which can precisely cut an object 
to be processed even when the object has various kinds 
of lamination structure. 

SOLUTION: The method includes a process in which an 
expandable tape 23 is fitted on the back 21 of a plate- 
shaped wafer 1a including a substrate 15, the surface 3 
of the wafer 1a is made a laser beam-incident surface 
and irradiated with laser beams L with the focus P 
focused on the inside of the substrate 1 5 to form a 
melting treatment area 1 3 by multi-photon absorption, a 
cutting start area 8 is formed inside by a prescribed 
distance from the laser beam-incident surface along the 
cutting-scheduled line 5 of the wafer 1a by the area 13, 
and the wafer 1 a is cut into a plurality of parts from the 
starting point of the area 8 to keep a distance from each 
other by expanding the tape 23. 
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Z>±fcmmi®l 2 7 t, 1 2 9 i^«X.5o ftfe 
'r-fitm.U 1 2 5 {4, SHfev*-* LTfgilJlft 
1117 x*%± \,ttM%%<r>M^MT.n^ l ©S® 
3 ±\z£trtt 5 fc ft© M&f- 9 5 . r © j& j£ 



113 zmhrnm-z - 1 m 4 5 , wtift(75»,^^(]x 

»ftftioSI3^5 45f--T3o tot, ftftx- 
^^tSgPl 2 5lit-h7i~*^y hi: LT«fl 
i"5o Sfc, iftffexWJfflSgBl 2 5(4, W&f—9& 
ICLTM 3 ©t^Itf ©Itf ^i»t5„ 

s-e#a*S!aisftSK 1 2 9fcsie>*L5. rtv 

M4 15 , t=^129 (CteTcW^^^^ttSo 
[0 04 8] 1 2 7 {-{4, S?S9#P«P 1 

i 5a»e>©x-*\ SMfex-^&aSBi 2 s^wwt 

x— ^^ATJL, rttPj^x-^tS^LTW- ifft 
&$!lft)gU 0 2, «MUBftSl 1 7&tf*x-5?*|fP» 

1 1 5 *um-tz> r h \z. 4 »> , u-ifjpxgg looi 
#«r«l*i-5. 4oT, ^frfHOMSl 2 7(4=^1^- 

[0 0 4 9] ±ii Lfc l/-if Apxga lOO^ffl 

vvfc, v—if Jox^&^o^TlftK-f 

s 0 aisa, ^aBe«fc«a w--wni*&fc*j»t 

5flIXSttfeKj-r?S>5!>3i/M a Sr^i-^ffi0-^*>5. * 
fc, [316 {4, 01 5(^^ftfc!7^^1 a<75¥B!HT* 
*fc, g|17}4, @16t^ft^i^laO 
VI - VI*f WStXPil I - VI mm Sr*iit*H 5 o 
[0050] 015~il 7^#flg-T5t, I)s^l a 
(4, s|Z«3RTJ*>5l»n«RtSLTV^S 0 El 1 6 

-rst, ^x^i a<Dmm3iztemmz&m-?>mk<D 
tt, ^x^i a ^mwcD^y^n^^m-r^tcib\c 

X.t4!7^/N 1 a WStUffifci&oT&JtSftS t 
[0 0 5 1] Jfc, |>ia1 ai4, tlliyf-; 
77 y h (WT TOFJ i:V^5) 19WLT^5„ * 
HlB5ttT*f±^ OF 1 9f4«68tJ!:3EMi-5«lWr?3e7-< 

§ttTl/->5o OF 19(4, -7^/nI a Sr^W^^-Y^ 

[0 0 5 2] *fc, gll 7^r#{i-t-5i:, |?ia1 a 
(4, (Si) H45Sfil5i, 1S15©* 

14, gfeftttft (S i 0 2 ) *>P>ft5Hrail6»IRl 7 a 
Xtfl7b, tt/til (W) ^fcft5^K»EHji 1 

9 awS2©Eiii 9 bitut^s, srateSJi 

17a (4*« 1 5 <75^B 6 ±(^H S*tT*i <0 , 6 

9 a RXt&ffi. 1 5 (4, MnifitMl 17a SrKiii-?) 4 5 
StbTl^o JframftS 1 7 b i4Sra*figii 17aM 

^ i ©E^a i 9 a Mcmm ztixio <o , Hfffl^if m 1 



7 b K-fcoti i ©isns 1 9 a imfc-tzmm^m 

2©Id$Ufl 9 b^«l$ttTV^„ 2 »ia§tjf 1 9 

b 3& 1 ©EIIS 1 9 a (4, gPflffi&S 17b &JTa 
[0 0 5 3] fifflffiiKSl 7b±T*»oTjR2©BlMI 

1 9 bm±<?>mmizhz>mmai. «wwe?-f ^sa* 

mfeZtlS. i-ftt>h, Sl3|J^f)'?^l a£JLfc 
i £ If 4 (75 5 *>Jf ffl&SUi 17aM'17b^ 

5d*;^Tf4, sfflft&Jii 7bffl« »> 

[0 0 5 4] Ell 8^01 9(4, *HJ6JgJB^«5U 
Sfc, 0 2 0-1212 2 (4, l^-- !flPX*ife*rRWi-Sfc 

[0 0 5 5] Bl 8 5r#ffi-r5 41*, ?^n1 a© 
X^i/Kr— 7°2 3^g#-T5 (SI, 02 0) „ 

[0 0 5 6]IV^ ^iAla<DSfil 5 0rtfc 

(S3, 021 (a) (b) ) o 021 

(b) (4, 02 1 (a) C*$tl5!>i/Al a ©VIII- 
VIIlBlfffi?r*-rSlTffi0T'fc5 o ^AlaO 
fi^©ffiT'fe5«ffi3 Kfc'ttaijOBrJW'r ^5 fc#jS 
-f-3ft«£w-ifftAttffii LtSfil 5©ft3$©ilft 
jSP^U— !f3tLtflRJ*i-5 £ t (c4 19 , iSl5©rt 

}§it^ail« 1 3 as, Js^l a £-$ltrr3|^©§Jltn£ 
£SWg£8£ft5„ 
[0 0 5 7] mT\ 01 9(4, 01 4^£jF:£;}^;fc^-- 
ifJPISgl 0 0l:lKl)x^l a lc-9lBneA®*j6 8 

sute&ffiK&^-c* 9*^1 ad, i/-if*oxgai o 

0 ©|fcg£ 1 0 7 It, StE 3 ^ilftffl H'X 10 5 ttt 

xaI a©X®3/&»£>Alt&ix5o 
[0 0 5 8] 01 4 £.1*0 1 9 £#{§1-5 £, ST, X 
815, Jlffi%gJi 1 7 a RXf 1 7 b ©ft®lK#tt£:0 

S^T, 1115, fimftSUl 17aMl7bl^ 
LTM^ftfcft:m^llR©'>&^feft© W'— L 

£i-s u-ifjfcat 1 0 1 ^as-rs (s 1 0 1 ) . 

[0 0 5 9] m^X , 1K15, BRflfeftS 1 7 a Sit/ 

1 7b©J?£, tfft, &lWBtfr*M$£%*LT, 



la©Zi^©ilt^t5 (SI 0 3) „ Cltt 

«, 1 a ©*ffi 3 t>hWf^mmm<Dmm<D{m 

©SB 3 t&gTS if 3fe L <DM%.& P £K *P £ Lfc 
a©Ztt^r|P]©^tl)*-e&5„ Z.<D%mMt$L 
{fcf&JPSB 1 2 7 (CA* §n5„ 

[0060] ^i^lalr if JPX^E 10 0 ©gtg 
^10 71^1^1 a®SI3iiftffll/yXl 0 5{gfl 

6»BrR*fc*4S*T!?*/M a©Xffi3£j$KT5 
(S 1 0 5) . RSS^tt/Ooi/Nl a©*ffi3£fii>» 
2 li^4D»f2> 0 Stfj>*^l 2 Iterates 
tLrcft^x-^iiit^x-^^agpi 2 5l^6>^5. 
-©S&x — *(-£<5^T®&x— ?&yS§&l 2 5(4, 
ftSUBftjgl 1 7©WISft©«Lk^'>^Nl a©3iffi3 
£ 5ft£j£7W&&#T3 (S 1 0 7) . 
[0 0 6 1] r. ©^^T r -^(4Xx-^$lJ« 115t 
2£f>*L5. XT-^JWl 1 5(4, r©^x-^^r 
StLTZttxf—yi 1 3?rZtt^[B|©#iij^ii:5 
(s 1 0 9) 0 rtu-4 9, Wkm$M.i 1 7 0rTW* 
©#,£# ^la ©SK 3 Wifi-fSo ft**, ift ffe-r 
-**kS»l 2 5(4««t7 f -*^K'^T, «JSrP£5 
^5fc*tr*iIi3-©iS*Kfc^-*&i«frf5. -© 
iS^W*^-*tt£#fBHiPWl 2 7£:frLT*-* 1 2 

[0 0 6 2] ^«ijpg|51 2 7tlifi!)77S'7 , S 1 0 

^f!jP351 1 5ttr©i^tt»7 ? '-^^S<3V^, L — 
% L (DMitM. P ©fiiS^S ?iAla ©Sffi 3 P>PjT/£2E 
Blrt«t^5 4 5(c, Z»Xt^1 1 3(C4I9 ^^/n 
1 aSrZ#*[B](^SjS-y:5 (Sill) „ 
[0 0 6 3]icV^T, \> — -fifcW- 1 0 1 l^— if^tL 
^IS^$*T, U-1f*LSr93;^l a©§B3W$tt 

Tv>5©-e, ^jH$y®£H$ 1 3(4Sffii 5©rtfl5(e:©^- 

tt^f-^10 9tY^r-^l 1 1 Sr#i!i§-arT^ 

5 (eft o TiiM L-C^i!4^a«^ 1 3 SrJgfigi-S r 
t fc J: 9 , §JBrf 3£7-f > 5 (eft 5 §HSnE^«« 8 SrS 
Ml 5 0rt«iqg|4t5 (S 1 1 3) . 

[0 0 6 4] rro^Ti/ys 1 1 3 ^c^5^^T^4, 021 
(b) J: 5 fc, 9I»fafi«*8^ SK15 

©J¥$^l6]i-fc(45^lKS^1^8 ©^^^SK 1 5 © 

m^mn^'b 1 6 4 9 fcSffi 2 1 a\z.mtirs 4 5 t?g 
^-r5„ swrttuf, §jBfe^«« 8 sra«i 5 

£»)Iffi2 1i(:IoTMt5 s Sfr, r©t§, §0 



M.mi& 8 *M&t 5 o r <DWWr 8 © £ L 
Ttt, 1 5 CDJ¥$£ 1 OO/tmi Lfcl§£\ §JBfjE 

BfiEjSffi«8 o(B*09^.tf4 o /i mfSSi-tS fc £v\ 

[0 0 6 5] St>*01 8%#BH-r5t, >)xAla»i 

Mb 8 CSot V ^ 1 a y 2 4C 

(S5> 0 2 2) „ i"4t>t., x^i'Kf 

aS:a»©^y^!R|f|5^2 4^§JWrt-5 0 ^LT, ^3- 
Kx-7°2 3 &*rro£*#3g£*;5 £ t }c J; <0 $ 
Sfc©^y^SP^2 4roratraiH2 6Sri!)»t5. 

mmi s&mm&tizkmmz. mmj-^v^^s 
[oo66] £x±.mw Lfc i 5 ^nMKm^&z ^ 

> 5 ii:»o tz®m&M.mm 8 sr^-t-s rims. 

LT, S£l 5SrJt««j/h***-C»*ft<*lo-C«lBf 

tSrt^-etSCT?, flOX-ff^^l a^ifil 5± 

(^«a4^^-rs«^(c*3^Tt, ^aii&M^x 
[0067] *nmrM\mz> ys—fmusmz 

8 ©4>iL^£E 1 5 <D$>fc 1 6 £ 9 fcftffi 2 1 {SiJK&B 
1*5 J: 3 K9l»fiaS««8 Sr»*LTV^5. rtLfcio 
T, ®Wim&§Mi$l8ft<?x.^l aco«E2 HHfciBSft 
Sffi2 1 icmM&titc^**^ K-r— 7"2 3 £# 
K § *5 r k \z. £ 5 5 1 £ r «)§I»ffi/S«« 8 
L-c±»)ifji{^*qi-5rfcist?#5. ^ot\ £*>* 

1 6 Sr-^tp i 5 (-«»fS^1^8 »)$LtV^ 0 £*b 
tioT, a(D*ffi3«iJ££ D *fg £ < Wirf 

[0 0 6 8] ifAnXzfr&fC 

4>5k mtst ZWtU 4 1 5 6 ±[CW LT 

fc9IBnejfe««8 SrfiLSi LT\ 1 5 SrtfctfeM'hS 
ft^T«&< §iJoT«-f 3 r t * * 



4Sr^ri-5»a-t*5V^Tt>, r©ag^4?rS«l 5 k 
[0 0 6 9] *ft, *!Hfe&ttfcft2 ifiDX^gb^ 

jo^xft, asa54©^)if^7-f>'5 fcmftssMw* 

&<n®Kim%i<Dl--y-J'm&tt2 4 ov^i* ^i»^#*-f- 
5 r i: £ 5««ttgStt^SrB&Jh-t-S r k 5o 
[0 0 7 0] 02 3 (a) ~ (c) tt, ^ffi^ffitJ; 

5 ^inx^few^ i nmm^i^m 3 

Ul 5<Dm£%2 0 0 »m (±I»ilfItri 10 0 
/zm) if</ioTV»5. *-f0 2 3 (a) Sr#Mi"S 
t . M 1 ©3E^Wett» §J»fe^« 8 Sr. ISIS© 
ff **l6](-fc^T«]Bf^M^8 1 5 (75 cf 3 

^ 1 6 £ 19 fell 2 1 £ 5 C» to, §]Bt 

e^i«*8as£t6i 5©^C>1 6**44v^J:5^ril 

kmckiSo z<D£o\z^ Sfii5^f<, §J»fiBjR 

^8{c?i5US*Sr»ii{^Jni-5r ^^^n 
1 a*J:0^S4*-C««A<«J»f1-5ifc«SRniBT?«> 

5o fcffL, a Wft®3jIlJ{C*3it5-SI»flfSSr 

%«i-*T/tf, 021 (b) KTjk&intcmMMmvXolc 
®MM£Mi$. 8 1 5 rocf <C? 1 6 tr'g'tf <t 5 t«W 
jfi£ff*8 «UriM-5B5a* J: 9»* 
[0 0 7 1] 02 3 (b) Sr#flgi-5t, ^2C0 

§JBfe^ifi««:S« 1 5 wff^^tcffiic 

1 <Dmm\z%itf 5«j»fie^« 8 1 n l 

«8b ©•t'^is&E l 5 rocfJ-k 1 6 #fi{cfiS-r5 £ 5 
(C N to, §]Wfie^fil«8biS£«l 5©f^l 6^ 

Bfejfe««8 bw^i-fe^t LTii, ^co^^fiS^ilx. 

Ii*»ffi2 lHl00(im 1 5 (©cfi^i 

S) ^K)ifi*0iJ^tf4 0 umU&klrZ k 

[0 0 7 2] 4ft., 02 3 (c) JrflfSh ^3<7? 

\^tt%®m&mm% ^cfifi«Ltv^. * 

ft, «L*09KfffiLfe««8bSr, «BfjE^«8b©f 
1 5 (DfMj 1 6 £ "9 fc^ffi 3 <BJt(iKi-5 £ 3 
fc, lo, ^HKiBAfMe 8 b 15©f-tl6 ^"a 

»§3ifR#jj« s b »^tffi« t Ltn * © * iHst«* 

0|zmegt1-5i£V\ 



[0073] ±ie v±m 2 0>weM&xffR 3 <Dm&mx* 

(4, WR l 5 (DMm 2 l «HHo £«ORfrj&£fftt 8a|; 

MT> $U9n&££tt8 a tl«15©SI6 t»P B 1tC 

ZZb tfXZ 5 0 '>ft <ttl offlUiM 

1 5©«Nj>1 6 J: 5 fcII2 lflgjcffi 

Sftl 5©*ifcl 6tr£trfWrfijK 
S«i:II2 l teffio fc«J»fie^ffi« £ (4, El 2 l 

(b) }c^LfcJ;5(-lRlC««-T?fooTt iv^L, 0 2 
3 (b) fcg*Ut±5fcSft3£#TfcoTfc«}:v\, 

[0074] 024 (a) (4, &mWtMiz. 4 5 U— »F 

5„ 02 4 (b) J4, 02 4 (a) (C^:^tLfc!> 

^1 acoiv-iVKfffi^^i-lffffiHIT'feSo JFmmib 

i^^S^-TV^^-efc^o rcoftSl 8(4, 0 2 4 

(b) fc^^ttSi 5»c«IBrfi^i««8^«oTa«feL 

fc*£S*Tt>ftv\ :waot, «S2i(cis*$ 

[0075] 025 (a) (4, *IIMi^4 5 U—f 
5„ Sfc, 02 5 (b) fit, 02 5 (a) (d^ £ ixfc: >7 

s/Mbtt, ±a6Lfc^*/Nl a itt*45, ni^i 

(4, ;WI£|$4 4 £ LT, S«5 5±tatSSixfcnS!^ 
7-7Kl5 7at, ni^7 7Kl5 7a XClff S £2x 
fcSttS 5 7 b t , SttS 5 7b XfC^ji pl^ 
7 y KJi 5 7 c i , pI^7?K!5 7c ±.\z.ffi§ Stb 
fc=3r^s/7°Ji5 7 d £«Mi*.-CV5„ ^5'7'i5 7d 
±iai«Sfete:#9l ^tbfcT y - KUffi 59a*S, ££ 5 
5<73«ffi6 l±CH7y-Klt5 9 a (C^^S 77 V 
-Ktg5 9b«\ *;h^hJW6>;h/TV*5 0 

[0 0 7 6] r©>7xAl bK#U S«5 5t*3SB£i| 
MPt LT, T / — YWSt 5 9 aKt-Sl££*Wc«$r 

1 5rtgp{-, mHk%mm$Ll 3fc«fc3$]»r&j£M*£8£ 

fi£flWE8©+i>(fi*& s , StE l 5 ©$4j>4 6 J: 9 t>X 
16 1 Ilc/iSJ; 5 i'§)Bffi^i^8 &ftmirZ> 0 * L 



T, 116 1 |Ci£*$tvfc.i=¥^^>- Kx— 7°2 3 £r# 

[0 0 7 7] ^WfJU^fttt, ±3tLfc^te^tet- 

354 4 CO £ 5 £«*fc«J!Afji$Hijt3 ^x/stMLt 

[0 0 7 8] 0 2 6 (4, *IHfiJgtlH: i 5 JPI* 

02 7(4, *g^£KW^3fcie>©!>*^l aC75»T® 
0T'fe5 o #^#lT-(4, !7x/NlafflIl2lHl' 

[0 0 7 9] 0 2 6 Sr#lf,1--5 i: , *1\ a CD 

£Ki 5coF*3fi5(c, wwr^y^^s^^xmrnm^. 

IW8«g)W-S (S1U 0 2 7) . -7^ 
- /N 1 aco«ffi2 1 tts»t5§H8rf-3£7'f^5f;:»j£i-5 

#iS$i« 1 3 as. {-^la £tsU»rf 5lRo9Ilffj&jfii«l 
$8 £&5„ 

[0 0 8 0]fcV^T, !7xa1 aC0RB2 1 JC#3S14cO 
■7j/]sJ*X'fo?>^*Xs<yh'T— y"2 3Srg«L (SI 
3) , «J»riB^i1H*8t»oT!>*/Nl:a***(Z)7>«x 
7 , ttSS^24^Wrf5 (SI 5) o ^flib<DX.mt, 

[0 0 8 1] #S0MHK:S L-fci 5 f-v *Hifi^ffi^J; 
51^- if*DX^(c*DV^T(4, >7 1 a cog® 2 1 5r 
u— fftAMffik VXWWr&&mi$ l $:%mi-?>^ 1 1 pT 

-f 5 v^(4, *»^!|co4 5 ti»BnBjS«Kt»J*Lfc 
%.Xh ±v\ 

[0082] Et±, ^mm^mMMmRnmm^^ 
xmmmm t^^, ^07K4±iB*w^xt>w« 
tlS3£ ^ ftfti^r. t (4v 5 * -e t> 

[0 0 8 3] iSELfclUfi^tgRtr^W^JS 
V^-C(4XKt LT^ft:^«^fflV^TV^5a^ *^Kf4 

[0 0 8 4] 

if*BX^fe(dJ;tt(4\ *PX*«fe«biS^i-5Sffi©rtSP 
fc, ^7t«KXt^5S^^4 9Jgfifi;$ix5StKfiH« 



SrJtKW/h* 4*T?fif«S< *JoT§lBri-5 r t #T?£ 
JpX*ro;bnX*f&#l<E>¥ffi0T£>5. 

[0 2] 01 ^^i-Jnxitft4fc©ii-iE»K:ftofcKfB5 
0-efe-So 

[0 3 ] *mmm\mz> u— ifipx^fe^ <t § u-if 

JPXm(75*DX^fe#l(75TO0T*fc5o 

[0 4] 0 3 ^i-jqx*tJfe^©iv-ivi|l^?ftofc»fffi 

0T*fc5„ 

[0 5] 0 3 fc^+^i^fcrov-vSKi&ofcBrEia 

[0 6] *HJ£^l|g^«au-lJ s JPX*fet«tiJ§J»f$ 

[0 7 ] immsmmz ^—fMnM^tsn^m^- 

mm t 9 7 y 1 * # y h <D±% § £ ©B8&£jjrt-^7 7 

[0 8] u-u*jpi*«fe<o» i iam 

*s ft 5 x»*» Br m 0 -e fo 5 . 

[0 9 ] JggttmttSS U— WBI*jSfe©JB 2 Xg{£ 

[0io] 3fc|tlfc^tff5i'-irini*ifeoJl53is 

[0 1 1 ] #jafi7g|gfc:«5 ifJpXTJ&WSj! 4 Xfl 
[012] 43Bftl*ttfc{jitS iz-f-^PX^St i 19 §j»r 
fc0T-fc5„ 

[013] 43BB0BttK:ffiS i"-if*PX*jfeK:*3»t 5 w 

[014] **ii^iit«5^-ifinxgfiw»fg^ 

0T'fe5e 

[015] ^mmfmim^^— «ni#ifcfc*s^-cjB 

[016] 0 1 5^£;ft,fc!?:*/N<£¥B0T*fc5o 
[017] 01 6 fc^frfc^i/NroVI-VlWffi&WI 

i - vi i m m * ^-rs£^0 x *> 5 . 

[018] ^U6®«{c#5i^— !fJiPI*ife«rRWi-5 



[019] 01 4K*$ftfcU-?JqiS«fcJ|VvCSr 

[02 0] iJ-'JBX^ffiSriftMI-SfcJixO^ai^oBf 
ffimxhZ* 

[02 1] (a) I— 1filPX^ftS:KM-t-Sfcif)<0!>* 
^<DWiffimX'foZ 0 (b) 02 1 (a) 
^©VIII-VIII|frffi£^t1frffi0T*;fc-5o 

[02 2] l^-lPJPX&ife^fftMI-Sfcfero^i^WBf 
ffi0-efc-5 o 

[023] ( a ) ^mmwm^ ± 5 ^--^px^©!? 

1 W»^!lSr|ftPJ!i-5fcfcC»f®0T&?>o (b) 

3 W»^5r^i-5fcJs6<D»T®0T-fe5 o 
[024] ( a ) #HlfcJB1|gfc ± 5 U—r*PX*fe©» 
4»aE^0ilSraWi-5fc«)©llfffi0-e*)5 o (b) 0 2 

4 (a) (r^^tLfc!?^/N(DIV-IVBffffi?r*i-ifffi0-e 

[025] ( a ) *HJS»*K: ±3 " «)PX7jftroJg 
5<75»^^9!-r6fc*£D»ffi0T*fc5 o (b) 0 2 

5 (a) K^fitc^ ^.^m-mm^-f^mx'h 

[026] *%lfeft?tt£ «fc 5 U-1fjBI*ft©J|S 6 ro^ 
hXfoZ 0 

[02 7] SSeoaewSfcRWi-afcftro^^rolffffi 

1-lPIjWfe*, la, lb-!>x/\ 3-*flff» 4- 
fej, 8, 8a, 8b-«fi« 

n->'^y!?x/\ i 3---^B;^afi^ 15 

•■•SIS, 16 17 a, 17b-I«I, 1 

8--fcg, 19a, 19b-ESI, 2 0a, 2 0b- 
2 1 •••SB, 2 3-x^yKr-7' > 2 4 

-j-y-jmvd. 2 6-raffi, i oo-iz-fjnns 

H, ioi- \s- ifM, l o 2 - u-if 7t»JtPgP, 

103-^^n^7^57- 10 5-|*ffll/y 
X, 1 0 111- 
Yift^x— v\ 1 1 3-Z#Xr-^ 115-^f- 
v^JpfB, 1I7HI*JB#SU 1 1 9-f-A^7°y 
•y*, 12 1-Sflf, 12 3-M^X, 125 
-^{fex-^^Sai, 1 2 12 9-* 
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